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INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 



International application No. PCT/DK00/00205 



i. Basis of the report 

1 . With regard to the elements of the international application (Replacement sheets which have been furnished to 
»»?™ mn ? Ofhoe ' n '^ onae to a" Citation under Article 14 ere referred to in this report as -originally filed" 
and are not annexed to this report since they do not contain amendments (Rules 70.16 and 70 17)) 
Description, pages: 

1-97 as originally filed 



1 " 60 as received on 27/04/2001 with letter of 27/04/2001 

Drawings, sheets: 

1/7-7/7 as originally filed 

Sequence listing part of the description, pages: 

1-51, as originally filed 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1(b)). 
D the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
oo.zc a,no/or 55,3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

H contained in the international application in written form. 

IS filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. u-^ubure m 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. M 

4. The amendments have resulted in the cancellation of: 
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□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 

6. Additional observations, if necessary: 



III. H^mmmmn o, opinion ^ n3ml te n<>velly , lmml ^ ^ ^ ^ 

□ the entire international application. 
B claims Nos. 1-32,53-56. 60-68. 



8 the said international application, or the said claims Nos 1 ^ m «n ». 

applicability) relate to the follow/inn =,,hi^7mlZ I ' 56, 60 " 68 (wrth re 9 ard t0 industrial 

examination ^^ 9 ^ matter whlch d °* not require an international preliminary 

see separate sheet 

□ no international search report has been established (or the said claims Nos. . 

2 ~t'ar^~ 

Instructions: P y ne standard Provided for in Annex C of the Administrative 

□ the written form has not been furnished or does not comply with the standard 

□ the computer readable form has not been furnished or does not comply with the standard. 

V. Reason states under Artic.e 35 (2) wlth re ^ 
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citations and explanations supporting such statement 

i. Statement 



Novelty (N) 



Yes: 
No: 



Claims 
Claims 



1-32,53-56,59-64 



Inventive step (IS) 



Yes: 
No: 



Claims 
Claims 



1-32,53-56,59-64 



Industrial applicability (IA) Yes: 



Claims 59 
Claims 



No: 



2. Citations and explanations 
see separate sheet 



VIII. Certain observations on the International application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 
see separate sheet 
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Ad item III, V and VIII: 

The present application is based on the concept to introduce into an animal a 
modified IL5 molecule said molecule being modified in a manner which induces 
the production of antibodies against the (mature) IL5 in said animal thereby 
achieving a down-regulation of IL5 activity. 

T h is co ncept-is n ot d isdosed4tHh@-Bftef-afh 



According to the Applicant the concept alone constitutes the invention whereas 
as should be demonstrated by the additionally submitted literature, the means for 
carrying out said invention may be obtained by routine or standard procedures 

Nevertheless, as far as all claims are concerned the (or an) essential feature is of 
course the modified IL5 which must not only be capable of inducing the production 
of antibodies but additionally in order to solve the underlying technical problem 
should down-regulate the interleukin 5 (IL5) activity. 

With respect to the (independent) product claims this essential feature does not 
even form part of the claim. 

The same applies for the composition claims which, moreover, do not comprise 
the "limiting" technical features of the product claim. 

Thus, these claims (and consequently all other product claims) lack the essential 
feature and, in view of Applicant's submissions are not even longer characterised 
by the desired result to be achieved. 

Thus, in the context of the alleged invention the relevance of these claims is 
unclear (this applies for Claims 33 and 34 but also for Claims 35 to 52 and 57 to 
59 which relate thereto). 

In addition, even the new features introduced into the product claim still render the 
determination of the scope of the claims difficult or impossible (which IL5 should 
be used as a reference to produce a "derivative" and which animal should be 
used? Which of the several "proposals" mentioned in the claims should a skilled 
person follow in order to prepare an "analogue"?). 

Thus, an examination of accordingly characterised products is still impossible, 
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especially when considered in the light of the following observations which are 
also of relevance for the method claims. 

Thus, even if it is accepted that the alleged invention is based on an "idea", it has 

to be notified that the claims are drafted much too broad. 

Thus, with respect to all possible analogues which are proposed in the dependent 

— reetheckaai^^ h as no guidance which of said possibilities he or — 

she should preferably follow. The analogues which actually have been prepared 
do not reflect in any reasonable manner the scope of the claims. 
Moreover, when taking into account of the contents of the description, it is clear 
that even within the small number of IL5 analogues which have been prepared 
those which are in the position to induce antibodies do not necessarily down- 
regulate IL5 activity (see page 94), i.e. they are not suitable for the desired 
purpose. 

In fact from the myriad of possible "potential" analogues the desired purpose 
seems to have been demonstrated only by one specific analogue. 
Also the additionally submitted documents are not necessarily suitable to 
overcome these objections. 

In fact, if it is or were that simple to produce analogues which induce 
autoimmunisation why then in the application can only be found one mutant which 
allegedly is capable of down-regulating IL5 activity? 
This Authority is further not in the position to ignore several statements in the 
application itself which seem to support the view that the breadth of the claims is 
unjustified when considering the limited number of successful experiments. 

In this context we only would like to refer to some passages e.g. page 91 ("this 
result is not a firm confirmation that the antisera cross-reacts..." let alone down- 
regulate IL5!) or page 92 lines 13 to 17 and especially page 94 lines 13 to 15. 

All of these (and not only these) passages seem to confirm that the alleged 
"conceptual" invention is not sufficiently supported by convincing experimental 
evidence and, consequently, the scope of the claims (especially but not 
exclusively the product claims) is much too broad. 

For the assessment of the present claims 1-32, 53-56 an 60-68 on the question 
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whether they are industrially applicable, no unified criteria exist in the PCT 
Contracting States. The patentability can also be dependent upon the formulation 
of the claims. The EPO, for example, does not recognize as industrially applicable 
the subject-matter of claims to the use of a compound in medical treatment, but 
may allow, however, claims to a known compound for first use in medical 
treatment and the use of such a compound for the manufacture of a medicament 
4o^-a^ew^€^c^Hfeatmorit: — ~ " 
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International filing date (day/month/year) 
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1. The following indie; 
| | the applicant 



is appeared on record cone 
| | the inventor 



|~X| the agent Q the common representative 



Name and Address 

PLOUGMANN, VINGTOFT & PARTNERS A/S 

Sankt Annae Plads 11 

P.O. Box 3007 

DK-1021 Copenhagen K 

Denmark 


State of Nationality 


State of Residence 


Telephone No. 
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Facsimile No. 
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Teleprinter No. 


2. The International Bureau hereby notifies the applicant that the following change has been recorded concerning: 
| | the person [x] the name Q the address Q the nationality Q the residence 


Name and Address 
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State of Residence 
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3. Further observations, if necessary: 
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| | the International Preliminary Exam 
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International application No. 

PCT/DK 00/00205 


International filing date (day/month/year) 
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(Earliest) Priority Date (day/month/year) 

23/04/1999 



Applicant 



M&E BIOTECH A/S et al . 



This International Search Report has been prepared by this International Searching Authority and is transmitted to the applicant 
according to Article 18. A copy is being transmitted to the International Bureau. 

This International Search Report consists of a total of 5 sheets. 

|X| It is also accompanied by a copy of each prior art document cited in this report. 

1 . Basis of the report 

a. With regard to the language, the international search was carried out on the basis of the international application in the 
language in which it was filed, unless otherwise indicated under this item. 

I I the international search was carried out on the basis of a translation of the international application furnished to this 
1 Authority (Rule 23.1(b)). 

b. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international search 
was carried out on the basis of the sequence listing : 

contained in the international application in written form, 
filed together with the international application in computer readable form, 
furnished subsequently to this Authority in written form, 
furnished subsequently to this Authority in computer readble form. 

the statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

the statement that the information recorded in computer readable form is identical to the written sequence listing has been 
furnished 

Certain claims were found unsearchable (See Box I). 
Unity of Invention Is lacking (see Box II). 

4. With regard to the title, 

[X] the text is approved as submitted by the applicant. 

| | the text has been established by this Authority to read as follows: 



m 

DO 

□ 
□ 
□ 



□ 



5. With regard to the abstract, 

[X| the text is approved as submitted by the applicant. 

□ the text has been established, according to Rule 38.2(b), by this Authority as it appears in Box III. The applicant may, 
within one month from the date of mailing of this international search report, submit comments to this Authority. 

6. The figure of the drawings to be published with the abstract is Figure No. 



(T| as suggested by the applicant. Q None of the figures. 

| | because the applicant failed to suggest a figure. 
| | because this figure better characterizes the invention. 
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INTERNATIONAL PRELIMINARY 

EXAMINATION REPORT International application No. PCT/DK0Q/002C 

L Basis of the report 

1. With regard to the elements of the international application (Replacement sheets which have been furnished tc 
the r&cetvtng Office in response to an Invitation under Article 14 are referred to In this report as "Originally WsdT 
and are not annexed to tnfe report since they do not contain amendments (Rules 70.18 and 70.17)}. 
Descriptloni paw* 

— 1-37 as^rtglRaBy-ffied 

Claims, No.: 

1-68 as received on 27/04/2001 with letter of 27/04/2001 

Drawings, sheets: 

1/7-7/7 as originally filed 

Sequence listing part of tits description, pages: 
1-51, as originally filed 

2. With regard to the language, aH the elements marked above were available or furnished to this Authority In the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which Is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the International application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under Ru 
65.2 and/or 55.3). 

3. With regard to any nucleotide end/br amino sold sequence disclosed In the international application, the 
International preliminary examination was carried out on the basis of the sequence listing: 

8 contained in the International appBcation in written form. 

B filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority In computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure 
the International application as filed has been furnished. 

□ The statement that the information recorded In computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments nave resulted in the cancellation of: 
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□ the description, 

□ the claims, 

□ the drawings, 



page* 

Nos.: 

sheets: 



5. □ This report has been established as if (soma of) me amendments had not been made, since thev have ba« 

considered to go beyond the disclosure as f Red (Rule 70.2(c)): 

(Any replacement sheet containing such anwndments must be fofi^ to unfa 0m 1 and annexed to W 
report) 

6. Additional observations, if necessary: 

IlL Non-establishment of opinion with regard to novelty, inventive step and Industrial applicability 

1. The questions whether the claimed invention appears to be novel, to involve an inventive step (to be non- 
obvious), or to be Industrially applicable have not been examined in respect of. 
□ the entire International applcation. 

B Claims NOS. 1-32,53-56, 60-68. 



G9 the said international application, or the said claims Nos. 1 -32,53-56, 60-68 (with regard to industrial 
applicability) rotate to the following subject matter which does not require an International preliminary 
examination (specify): 
see separate sheet 



□ the description, claims or drawings [Indicate particular elements beioW) or said claims Nos. are so unclear 
that no meaningful opinion could be formed (specify): 



E3 the claims, or said claims Nos. 33-52, 57.58.65-68 are so Inadequately supported by the description that m 
meaningful opinion could be formed. 

□ no International search report has been established for the said claims Nos. . 

2. A meaningful international preliminary examination cannot be carried out due to the failure of the nucleotide 
and/or ammo acid sequence fisting to comply with the standard provided for in Annex C of the Administrative 
Instructions: 



□ tha written form has not been furnished or does not comply with tha standard. 

□ the computer readable form has not been furnished or does not comply with the standard. 



because: 



V. Reasoned statement under Article 38(2) with regard to novelty, inventive step or industrial applicability; 



22. AUG. 2001 14:03 E^ENCHEN +49 89 23994465 ^ NR. 8432 S. 5/17 



INTERNATIONAL PRELIMINARY 

EXAMINATION REPORT International application No. PCT/DK00/002( 



citations and explanations supporting such statement 
1. Statement 

Novelty (N) Yea: Claims 1-32,53-58,59-64 

No: Claims 

Inventive step (IS) Yes: Claims 1-32,53-56,59-64 
— m — CHSns — — — 



Industrial applicability (IA) Yes: Claims 



2. Citations and explanations 



VBL Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether th 
claims an fully supported by the description, are made: 
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Ad item HI, V and VIII: 

The present application is based on the concept to introduce into an animal a 
modified IL5 molecule said molecule being modified in a manner which induces 
the production of antibodies against the (mature) IL5 In said animal thereby 
achieving a down-regulation of IL5 activity. 
This concept is not disclosed in the prior art. 

According to the Applicant the concept alone constitutes the invention whereas, 
as should be demonstrated by the additionally submitted literature, the means for 
carrying out said Invention may be obtained by routine or standard procedures 

Nevertheless, as far as all claims are concerned the (or an) essential feature is of 
course the modified IL5 which must not only be capable of inducing the production 
of antibodies but additionally in order to solve the underlying technical problem 
should down-regulate the interleukin 5 (IL5) activity. 

With respect to the (Independent) product claims this essential feature does not 
even form part of the claim. 

The same applies for the composition claims which, moreover, do not comprise 
the "limiting" technical features of the product claim. 

Thus, these claims (and consequently all other product claims) lack the essential 
feature and, in view of Applicant's submissions are not even longer characterised 
by the desired result to be achieved. 

Thus, in the context of the alleged invention the relevance of these claims Is 
unclear (this applies for Claims 33 and 34 but also for Claims 35 to 52 and 57 to 
59 which relate thereto). 

In addition, even the new features introduced into the product claim still render the 
determination of the scope of the claims difficult or impossible (which IL5 should 
be used as a reference to produce a "derivative" and which animal should be 
used? Which of th several "proposals' mentioned In the claims should a skilled 
person follow in order to prepare an "analogue"?). 

Thus, an examination f accordingly characterised products is still Impossibl , 
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especially when considered in the light of the following observations which are 
also of relevance for the method claims. 

Thus, even if it is accepted that the alleged invention is based on an *'rdea a , it has 

to be notified that the claims are drafted much too broad. 

Thus, with respect to all possible analogues which are proposed In the dependent 
method claims, a skilled person has no guidance which of said possibilities he or 
she should preferably follow. The analogues which actually have been prepared 
do not reflect in any reasonable manner the scope of the claims. 
Moreover, when taking into account of the contents of the description, it is dear 
that even within the small number of IL5 analogues which have been prepared 
those which are In the position to induce antibodies do not necessarily down- 
regulate IL5 activity (see page 94), i.e. they are not suitable for the desired 
purpose. 

In fact from the myriad of possible "potential" analogues the desired purpose 
seems to have been demonstrated only by one specific analogue. 
Also the additionally submitted documents are not necessarily suitable to 
overcome these objections. 

In fact, if it is or were that simple to produce analogues which induce 
autoimmunlsation why then in the application can only be found one mutant which 
allegedly Is capable of down-regulatrhg IL5 activity? 
This Authority is further not in the position to ignore several statements In the 
application itself which seem to support the view that the breadth of the claims is 
unjustified when considering the limited number of successful experiments. 

In this context we only would like to refer to some passages e.g. page 91 (this 
result is not a firm confirmation that the antisera cross-reacts... 11 let alone down- 
regulate IL5I) or page 92 tines 13 to 17 and especially page 94 lines 13 to 15. 

All of these (and not only these) passages seem to confirm that the alleged 
"conceptual" Invention is not sufficiently supported by convincing experimental 
evidence and, consequently, the scope of th claims (especially but not 
exclusively the product claims) is much too broad. 



For the assessment of the present claims 1-32, 53-56 an 60-68 on the question 
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whether they are Industrially applicable, no unified criteria exist in the PCT 
Contracting States. The patentability can also be dependent upon the formulation 
of the claims. The EPO, for example, does not recognize as industrially applicabl 
the subject-matter of claims to the use of a compound in medical treatment but 
> to a k n ow n co m pound for first use In medical 



treatment and the use of such a compound for the manufacture of a medicament 
for a new medical treatment 
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Amended claims 

1 . A method for tn vtvo down-regulation of fnterleukin S (H.5) activity In an animal. 
Including a human being, the method comprising effecting presenlaflon to the animate 
5 Immune system of an humunogenfcaBy effective amount of 

at toast one IL5 polypeptide autologous In the animal or a subsequence thereof 

vvNchrtt»te»nfomuiated^ 

IL3 polypeptide Of subsequence thereof induces production by the animal of 
antibodies agate* the H-5 polypeptide, and/or 
10 - at least cr»IU analogue whereto blntrwlu^ in the 

amino acid sequence of the artimaTs autologous iL5 polypeptide which has as a 
result thai Immunization of the animal wllh the analogue hduceapfotfaitficin of 
antibwiiea in the animal againtf to 

15 2. The method according to dalm 1 , wherein is presented an IL5 analogue with at least 
one modification of the Its amino add sequence. 

3. Tha method according to datm 2, wherein the modification h<is as a result that a 
substantial fraction of IL5 B-cell epitopes are preserved and mat 

20 - at least one foreign T haiper lymphocyte epitope (T H epitope) Is introduced, and/or 
at least one Rrst moiety is Introduced which effects targeting of the modified 
molecule to an antigen presenting eel (APC) or a B-rymphocyte, and/or 
at least one second moiety is introduced which stimulates me immune system, 
and/or 

25 - at least ona third moiety is Introduced which optimizes presentation of tha modified 
IL5 polypeptide to the immune system. 

4. The method according to dalm 3, wherein tha modification Includes introduction as side 
groups, by covaient or non-oovalent binding to suitable chemical groups in iLSora subsa- 

30 quence mereof, of the foreign T M epitope and/or of the first and/or of the second and/or of 
. tha third moiety. 

5. The method according to dalm 3 or 4, wherein the modification Includes amino add 
substitution and/or deletion and/or Insertion and/or addition. 

33 

6. The method according to dalm S, wherein ths modification results in th provision of a 
fusion polypeptide. 
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7. The method according to claim 5 or 8, wherein Introduction of tho amino add 
substitution and/or detetton and/or insertion and/or addition results in a substantial 
preservation of the overal tertiary structure or IL3. 



8. The method according to any one or daW^^merelrrine moaincaoon nciuoe* 

duplication of at toast on© IL5 frcel epitope anchor introduction ol a baptan. 

a The method according to any one of claims 3-8. wto^ the fcceig*T<ei epitope is 
10 Inmnjix>ckminarHintreanlmaL 

10. The method according to any one of dalme 3-9, wherein the foreign T-ceB epitope b 
promiscuous. 

15 11.Therr*triodBce(mSngtocla]m^ 

selected from a natural promiscuous T-ce» epitope and an artificial MHC-D binding 
peptide sequence. 

12. The method according to claim 11, wherein tho natural T-cel epitope b selected from 
20 a Tetanus toxoid epitope such as P2 or P30, a diphtheria toxoid epitope, an Wkienza 

virua hemagkrttWn epitope, and a P. falciparum CS epitope, 

13. The method acwrdhg to any one of dalrra 3-12. whereh the first 

substanSaBy specific bfcwSrtg partner for a B-Symphocyte spedfo surface antigen or for an 
25 APC speelfio surface antigen, such as a hapten or a carbohydrate for which there is a 
receptor on the B-lymphocyta or the APC 

14. The method according to any one of claims 3-13, wherein the second moiety is 
selected from a cytokine, a hormone, and a heat-shock protein. 

30 

15. The method acoordlng to claim 8, wherein the cytokine is selected from, or is an 
effective part of, Interferon y (IFN-yX H13U InterfeUUn 1 (IL-1), IrrterieuUn 2 (IL-2), Inter- 
leukin 4 (IL-4). totarteuktn 6 (IL-3). mterteukln 12 (IL-1 2), Merteukin 13 (IL-1 3). hrtefteukfn 
15 (IL-1 5). and granulocyte-macrophage colony stimulating factor (GM-CSF), and the 

35 heat-shock protein b selected from, or Is an effectivo part of any of, HSP70, HSP80. 
HSC70, GRP94, and calretJculln (CRT). 
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16. The method according to any one of claims 3-15, wherein the third moiety is of lipid 
nature, such as a palmitoyl group, a myristyi group, a farnesyl group, a gefany^gerarvyl 
group, a OPhanchor, and an N-aoyt digryceride group. 

5 17. The method according to any one of the preceding claims, wherein the IL6 

poSvpepadVhMbeenT^ — 

CMermlrwl to heBx 0, said loops and said heBx □ corresponding to those shown in Fig. 3 
for human and murine ILS. 

10 1 8. The method according to dalm 17, wherein tho JL8 polypeptide Is a human )15 
polypeptide. 

19. The method according to ciaim 18, wherein tho human IL5 polypeptide has been 
modified by substituting at least one amino acid sequence in SEQ ID NO; 1 with at least 
15 one amino add sequence of equal or different length thereby giving rise to a foreign T« 
epitope* wherein substituted amino acid residues are selected from the group consisting 
of residues 87-90, residues B6-91, residues 3243. residues 33-43, residues 59-64, 
residues 66-91, and residues 110-113. 

20 20. The method according to any one of the preceding claims, wherein presentation to foe 
Immune system is effected by having at least two copies of the ILS polypeptide, the 
subsequence thereof or the modified ILS polypeptide covatenfly of roivcovaJentiy finked to 
a carder molecule capable of effecting presentation of multiple copies of antigenic 
determinants. 

25 

21. The method according to any the preceding claims, wherein fte IL5 polypeptide, the 
subsequence tfwreor, or the modified IL5 polypeptide has been formulated with an 
adjuvant which facffitates breaking of autotoleranca to autoantkjens. 

30 22. The method according to daim 21, wherein the adjuvant Is selected from toe group 
consisting of an Immune targeting adjuvant; en immune modulating adjuvant such as a 
toxin, a cytokine and a mycobacterial derivative: an oi formulation: a polymer; a micella 
forming adjuvant; a saponin; an immunostlmulating complex matrix (an ISCOM matrix); a 
particle: DBA; aluminium adjuvants; DMA adjuvants; y-lnuBn: and an encapsulating 

35 adjuvant 
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23. The melhod according to any one of the preceding claims, wherein an effective 
amount of the IL5 polypeptide or the IL5 analogue fa adrnhbteredtolhearAnalvtea 
route selected from the parenteral route such as the ■ rt iad enna l. the sUxtermal. the 
intracutaneous, the subcutaneous, and the Irrtramuscular routes; the peritoneal route; the 

5 oral route; the buccal route; the subungual route; the epidural routs; the spinal route; the 
anal route; and the Intracranial route. 

24. the method according to claim 23, wherein the effective amount b between 0.5 ug 
and 2,000 ug of the IL5 polypeptide, the suoseojierxa thereof or the analogue thereof. 

10 

25. Ttoinettod according tecblm 23 ot^ 

the US polypeptide or analogue per year, such as at least 2, at least 3, at least 4, at toast 
8, end at least 12 administrations per year. 

15 28. The method according to any one of claims 23-25, wherein ma IL5 polypeptide or 
analogue is contained In a virtual lymph node (VLN) device. 

27. The method according to any one of claims V20, wherein presentation of modified IL5 
to the immune system is effected by in tnxJuuSig nucSeto aoid(s) encoding fte modified ILS 

20 Into the animal's cefla and thereby obtaining &? vivo expression by the ceBs of the nucleic 
acW<«) (ntroduced. 

28. The method according to dabn 27. wherein the nudeio add(s) introduced te/are 
selected from naked DMA, DNA formulated with charged or uncharged lipids, DNA 

25 formulated in liposomes, DNA included in a vira) vector, DNA formulated with a 

transfecUon-faciitating protein polypeptide, DNA formulated with a targeting protein or 
potypeptide, DNA formulated with Calcium precipitating agents, DNA coupled to an inert 
carrier molecule, DNA encapsulated in chlUn orchttosan, and DNA formulated with an 
adjuvant such as the adjuvants defined in dalm 22. 

30 

29. The method according to claim 270/28, wherein the nucleic adds are administered 
intrasfterbBy. hftraveneousty, or by tha routes defined in claim 23. 

30. Th method according to claim 28 or 29, wherein the nuclefo add(s) is/are contained 
35 InaVLN device. 
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31. The method according to any one of claims 28-30, which hdudes at least one 
adinWsiratlon of the nucleic adds per year, such aa at least 2, at least 3, al least 4, at 
least 6, and at least 12 administrations per year 

S 32. A method for treating anoVor preventing and/or ameliorating asthma or other chronio 
anergic corrffcns characterized by eosbwphla, the method comprising dcrwrvregulating 
ILS adhity according to the method c^ary oneof clalma 1-31 totuchan extBnt ffrattha 
number of ecslnophJ eels, either systemJcalyorlc^attneolseasefocus, la 
significantly reduced, such as a redudton of atteast20%. 

10 

33. An ILS analogue which b derived ^ an arrfrnai pcJypeptWe wrwreln Is 
introduced a rr»dm^etton wNi^ 

analogue Induces production of antSbcriies against the IL5 poly^ 
motfflealtonrftvolveear^ 
15 loops 1-3 or C-termtoaRy to heHx D In ILS. 

34. An ILS analogue according to daim 33, wherein the modification is as defined In any 
one of claims 2-20. 

20 35. An Immunogenic composition comprising an imrrsunogenteaily effective amount of an 
U-5 polypepflde autologous in an animal, said ILS polypeptide being formulated together 
with an IrnrntirrclogicaDy acceptable adjuvant so as to break (he animal's autotoierance 
towards the ILS polypeptide, tha composition turther comprising a phannaceuttcafly and 
trrmunofegieairy acceptable carrier and/or vehicle. 

25 

38. An bnrminogerifo composition comprising an immunogenicaliy effecttva amount of an 
IL5 analogue according to data 33 or 34. tha composition further comprising a 
pharmaceuocally and Immunologically acceptable carrier andVbr vehicle and optionally an 
adjuvant 

30 

37. An immunogenic compoarfion according to Claim 35 or 38, wherein the adjuvant te 
selected from the group consisting of the adjuvants of dalm 22. 

38. A nucleic acid fragment which encodes an ILS analogue according to claim 33 or 34. 

35 

39. A vector carrying ih nuctelo add fragment according to claim 3a. 
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4a The vector according to cWm 39 which b capable of autonomous lepllcallon. 

41. The vector according to ctehn 39 or 40 which toeelei^lromflwcxcupconslslhigof 
a ptesmtt, a phage, a cotmld. a mlni-chrorrrosome, and a vims. 

JS 

42. The vector according to any one of ctelros 39-41, «>mprWng, h tr» s 1 ^ <lln9Cllon 
and to operable linkage, a promoter tor oWrigexpresskttofthenucleioac^ 
cording to dalm 38, opttonaly a nudeta acid sequence encoding a leader peptde 
enablng secretion of or Intografion Wo the membrane of the polypeptide fragment, the 

10 nudeto add Inherit accords^ 

43. The vector according to any one of claims 39^2 wWch, when Introduced Into a hoet 
cat, is integrated In the host eel oenomo. 

15 44.Thevectoractt>Kltatoanyor»of 

cel. Is not capable of being Integrated In the host eel genome. 

45. The vectc< according to em/ one of d^ 
expression In a etscjryollc eel andfor In a prokaiyoite cel. 

20 

46. A transformed cell carrying the vector of any one of claims 39-43. 

47. The trarisibrnied ceB accordtog to c^ 
acid fragment according to riaim 38. 

25 

48. Tha transformed cell according to daim 47. which is a rnteroorganlsm selected from a 
bacterium, a yeast, a protozoan, or a eel derived from a muWcefluiar organism sotected 
from a fungus, an insect call such as an Sj or an SF cell, a plant ceB, and a mammalan 
cell. 

30 

49. The transformed ceil according to dalm 48 which Is a bacterium of the genus 
Escherichia, Bacttus. Saimonoffa, or Mycobacterium. 

50. The transformed cefl according to dalm 52, which Is selected from the group 

35 consisting of an £ coflcail, and a non-pathogenic Mycobacterium cdl such as M. bovia 
BCO. 
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51. The tonsforrned eel according to any one of claims 46-50, which expresses the 
nudate acid fragment according to dalm 38. 

52. The baiftJomted cell according to claim 55. which secretes or carries on its surface, 
9 me fLS analogue according to dalm 33 or 34. 



53. The method according to any one of claims 1-2D. wherein presentation to toe Immune 
system is effected by administering a non-pathogenic microorganism or vims which is 
carrying a nudeic acid fragment which encodes and expresses the IL5 porypeptlds or 
10 analogue. 

S4..The method according to dalm 53, wherein the virus is a non-virulent pox virus such 
a* a vaccinia virus. 

15 55. The method according to claim 54. wherein me microorganism is a bacterium, such as 
a bacterium defined bi dakn 49 or 50. 

$8. The method according to any one of claims 53*55, wherein the non-pathogenio 
microorganism or virus b administered one single time to the animal. 

20 

57. A composition for inducing production of antibodies against IL5, the composition 
comprising 

a nucleic add fragment according to daim 38 or a vector accordtog to any one of 
claims 39-45, and 

25 - a pharmaceuticaDy and ImmurtoiogicaOy acceptable carrier and/or vehicle and/or 
adjuvant 

58. The composition according to daim 57. wherein the nudeic add fragment is 
formulated according to daim 28 or 30. 

30 

Sfl. A stable ceN Ine which carries the vector according to any one of claims 39-45 and 
which expresses ine nudelo add fragment according to dalm 38. and which optionally 
secretes or carries the IL5 analogue according to dalm 33 or 34 on ib surface. 

35 60. A method for the preparation of the ced according to any on of daJms 46-52, tho 
method comprising transforming a host cefl with the nuctefc add fragment according to 
claim 38 or with the vector according to any one of claims 38-45. 
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61. A method for the {denotation of a modified IL5 polypeptide wHeh Is capable of 
inducing anybodies against urtnxxfined IL5 in an animal spedes where the unmodified ILS 
polypeptide is a selr^xotein. toe method comprising 



preparing, by means of peptide synthesis or genetic engineerhg techrtquet, a set" 
of rnutuafly distinct modified H5 polypeptides whareln amino adds have been 
added to, inserted in, deleted from, or substituted Into the amino acid sequence of 
an^polypepb^oftfeiantTiaJspe 

sequences In Die set which comprboT^epttopeawhichajetorelgn to the 

animal species, crprepan^ a eet of nui^^ 

mutually distinct modified ILS polypeptides, 

testis nrKsmoera of the set 

animal species against the unmodified IUS, and 

identifying and opUonaly Isolating the members) of the set which significantly 
Induces artifi^prodiic^ 
identifying and optjom%feo^ 
byenrberiofthBtelofnudeicaddftagmentsw^ 
production against unmodified ILS in me animal species. 



SZAnrraihaJfarthepreparat^ 

modrtted O porypeptkte which is capable of inducing antibodies agahst unmodified ILS in 
an animal species where the ijnmooTfted IL5 porypeptida is a setf-protein, the method 
comprising 



preparing, by means of peptide synthesis or genetic engineering techniques, a set 
of mutually distinct modified ILS polypeptides wherein eroino adds have been 
added to. Insetted In, deleted from, or substituted into the amino add sequence of 
an IL5 polypeptide of the animal species thereby giving rise to amino add 
sequences In the set cornprislnfl T-cel! epitopes which are foreign to the animal, 
testing members of Bm set for their abSly to Induoeprodw^ 
animal spedes against the unmodified IL5, and 

admbdng the members) of the set which significantly induces production of 
antibodies in the animal spedes which are reactive with iL5 with a pharmaceuti- 
calry and ImmunotogfeaBy acceptable carrier and/or vehicle, optionally in 
combination with at least one pharmaceuttoally and Immunologically acceptable 
adjuvant 



20 



25 
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63.ThemBthod according to claim 81 or 62, wherein preparation of the members of the 
set comprises preparation of mutually distinct nucleic acid sequences, each sequence 
being a mictefc add sequence according to claim 38. Insertion of fro nudefe add 
5 sequences into appropriate expression vectors, transformation of sufebte host cells with 
*■ vectors, and expression of me nudeie add sequences, optionaly fblowed by Isolation 
of the expression products. 

IR The method aceordbig to date 
10 sequences and/or the vectors is achieved by the eld ore motecular ampHIca«on 
teehrtqua such as PC* or by the aid of nucleic add synthesis. 

65. Use of IL5 or a subsequence thereof for theprepararJonc/an Irramjnogenk: 
composition comprising an ao^^fcr Awwegulaflng IL5 activity in an animaL 

15 

66. Use of &5 or a subsequence thereof fbrtr» preparoswof wi Immuiwo^to 
rjomposibon comprislrio an adjuvant for the treatment, prophylaxis or ameloratJon of 
asthma or other chronic eferote condisons. 

20 67. Use of an ILS analogue for iha preparation of an Imrr^nogento composffior! optionally 
comprising an adjuvant for down-reguteUng US activity in an animal. 

66. Use of an ILS analogue for the preparation of an immunogenic composition optionally 
comprising an adjuvant for the treatment, prophylaxis or ameBoratfcn of asthma or other 
25 chronic atergio conditions. 
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CLAIMS v^- V 

1. A mettlcl for in vivo down- regulation of interleukin 5 (IL5) 
activity in an animal, including a human being, the method 
5 comprising effecting presentation to the animal's immune sys- 
tem of an immunogenically effective amount of 

at least one IL5 polypeptide or subsequence thereof which 
has been formulated so that immunization of the animal 

with the IL5 polypeptide or subsequence thereof induees 

10 production of antibodies against the IL5 polypeptide, 

and/or 

at least one IL5 analogue wherein is introduced at least 
one modification in the IL5 amino acid sequence which has 
as a result that immunization of the animal with the ana- 
15 logue induces production of antibodies against the IL5 

polypeptide . 

2 The method according to claim 1, wherein is presented an 
IL5 analogue with at least one modification of the IL5 amino 
20 acid sequence. 

3. The method according to claim 2, wherein the modification 
has as a result that a substantial fraction of IL5 B-cell epi- 
topes are preserved and that 
25 - at least one foreign T helper lymphocyte epitope (T H epi- 
tope) is introduced, and/or 

at least one first moiety is introduced which effects 
targeting of the modified molecule to an antigen present- 
ing cell (APC) or a B-lymphocyte, and/or 
30 - at least one second moiety is introduced which stimulates 
the immune system, and/ or 

at least one third moiety is introduced which optimizes 
presentation of the modified IL5 polypeptide to the im- 
mune system. 

35 4. The method according to claim 3, wherein the modification 
includes introduction as side groups, by covalent or non-cova- 
lent binding to suitable chemical groups in IL5 or a subse- 
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guence thereof, of the foreign T„ epitope and/or of the first 
and/or of the second and/or of the third moiety. 

5 The method according to claim 3 or 4, wherein the modifica- 
5 tion includes amino acid substitution and/or deletion and/or 
insertion and/or addition. 

b . T h e me thod a c c o r din g to Maim 5, wherein the modification 



results in the provision of a fusion polypeptide 

0 7 The method according to claim 5 or 6, wherein introduction 
of the amino acid substitution and/or deletion and/or inser- 
tion and/or addition results in a substantial preservation of 
the overall tertiary structure of ILS. 

5 s The method according to any one of claims 2-7, wherein the 
modification includes duplication of at least one 115 B-cell 
epitope and/or introduction of a hapten. 

20 9 The method according to any one of claims 3-8, wherein the 
foreign T-cell epitope is immunodominant in the animal. 

XO. The method according to any one of claims 3-9, wherein the 
foreign T-cell epitope is promiscuous. 

" n The method according to claim 10, wherein the at least one 
foreign T-cell epitope is selected from a natural promiscuous 
T-cell epitope and an artificial MHC-II binding peptide se- 
quence . 

30 12 The method according to claim 11, wherein the natural T- 
cell epitope is selected from a Tetanus toxoid epitope such as 
P2 or P30, a diphtheria toxoid epitope, an influenza virus he- 
magluttinin epitope, and a P. falciparum CS epitope. 

35 13 The method according to any one of claims 3-12, wherein 
the first moiety is a substantially specific binding partner 
for a B-lymphocyte specific surface antigen or for an APC s P e- 
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cific surface antigen, such as a hapten or a carbohydrate for 
which there is a receptor on the B-lymphocyte or the APC. 

14. The method according to any one of claims 3-13, wherein 
5 the second moiety is selected from a cytokine, a hormone, and 
a heat-shock protein. 

l C v Th ^- m ot h^ ^rrn r^in g tn claim 6, wherein the cytokine is 

selected from, or is an effective part of, interferon y (IFN- 

10 y) , Flt3L, interleukin 1 (IL-1), interleukin 2 (IL-2) , inter- 
leukin 4 (IL-4), interleukin 6 (IL-6), interleukin 12 (IL-12), 
interleukin 13 (IL-13), interleukin 15 (IL-15), and granulo- 
cyte-macrophage colony stimulating factor (GM-CSF) , and the 
heat-shock protein is selected from, or is an effective part 

15 of any of, HSP70, HSP90, HSC70, GRP94 , and calreticulin (CRT) . 

16. The method according to any one of claims 3-15, wherein 
the third moiety is of lipid nature, such as a palmitoyl 
group, a myristyl group, a farnesyl group, a geranyl-geranyl 

20 group, a GPI-anchor, and an N-acyl diglyceride group. 

17. The method according to any one of the preceding claims, 
wherein the IL5 polypeptide has been modified in at least one 
of loops 1-3 or in the amino acid residues C-terminal to helix 

25 D, said loops and said helix D corresponding to those shown in 
Fig. 3 for human and murine IL5. 

18. The method according to claim 17, wherein the IL5 polypep- 
tide is a human IL5 polypeptide. 

30 

19. The method according to claim 18, wherein the human IL5 
polypeptide has been modified by substituting at least one 
amino acid sequence in SEQ ID NO: 1 with at least one amino 
acid sequence of equal or different length thereby giving rise 

35 to a foreign T H epitope, wherein substituted amino acid resi- 
dues are selected from the group consisting of residues 87-90, 
residues 88-91, residues 32-43, residues 33-43, residues 59- 
64, residues 86-91, and residues 110-113. 
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20 The method according to any one of the preceding claims, 
wherein presentation to the immune system is effected by ha- 
ving at least two copies of the IL5 polypeptide, the subse- 
quence thereof or the modified IL5 polypeptide covalently of 
non-covalently linked to a carrier molecule capable of effec- 
ting presentation of multiple copies of antigenic determi- 
nants . 



21 The method according to any the preceding claims, wherein 
the IL5 polypeptide, the subsequence thereof, or the modified 
IL5 polypeptide has been formulated with an adjuvant which fa- 
cilitates breaking of autotolerance to autoantigens . 

22 The method according to claim 21, wherein the adjuvant is 
selected from the group consisting of an immune targeting 
adjuvant; an immune modulating adjuvant such as a toxin, a cy- 
tokine and a mycobacterial derivative; an oil formulation; a 
polymer; a micelle forming adjuvant; a saponin; an immu- 
nostimulating complex matrix (an ISCOM matrix); a particle; 
DDA; aluminium adjuvants; DNA adjuvants; y-inulin; and an en- 
capsulating adjuvant. 

23 The method according to any one of the preceding claims, 
i wherein an effective amount of the IL5 polypeptide or the IL. 
analogue is administered to the animal via a route selected 
from the parenteral route such as the intradermal, the subder- 
mal, the intracutaneous, the subcutaneous, and the intramuscu- 
lar routes; the peritoneal route; the oral route; the buccal 
3 route; the sublingual route; the epidural route; the spinal 
route; the anal route; and the intracranial route. 

24 The method according to claim 23, wherein the effective 
amount is between 0.5 ug and 2, 000 ug of the IL5 polypeptide, 

5 the subsequence thereof or the analogue thereof. 

25 The method according to claim 23 or 24, which includes at 
least one administration of the IL5 polypeptide or analogue 
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per year, such as at least 2, at least 3, at least 4, at least 
6, and at least 12 administrations per year. 

26. The method according to any one of claims 23-25, wherein 
5 the IL5 polypeptide or analogue is contained in a virtual 

lymph node (VLN) device. 

27. The method according to any one of claims 1-20, wherein 



presentation of modified IL5 to the immune system is effected 
10 by introducing nucleic acid(s) encoding the modified IL5 into 
the animal's cells and thereby obtaining in vivo expression by 
the cells of the nucleic acid(s) introduced. 

28. The method according to claim 27, wherein the nucleic 
15 acid(s) introduced is/are selected from naked DNA, DNA formu- 
lated with charged or uncharged lipids, DNA formulated in li- 
posomes, DNA included in a viral vector, DNA formulated with a 
transfection-facilitating protein or polypeptide, DNA formu- 
lated with a targeting protein or polypeptide, DNA formulated 
20 with Calcium precipitating agents, DNA coupled to an inert 

carrier molecule, DNA encapsulated in chitin or chitosan, and 
DNA formulated with an adjuvant such as the adjuvants defined 
in claim 22. 

25 29. The method according to claim 27 or 28, wherein the nu- 
cleic acids are administered intraarterially, intraveneously, 
or by the routes defined in claim 23. 

30. The method according to claim 28 or 29, wherein the nu- 
30 cleic acid(s) is/are contained in a VLN device. 



31. 



The method according to any one of claims 28-30, which in- 
cludes at least one administration of the nucleic acids per 
year, such as at least 2, at least 3, at least 4, at least 6, 
35 and at least 12 administrations per year 



32. A method for treating and/or preventing and/or ameliora- 
ting asthma or other chronic allergic conditions characterized 
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by eosinophilia, the method comprising down-regulating IL5 ac- 
tivity according to the method of any one of claims 1-31 to 
such an extent that the number of eosinophil cells, either 
systemically or locally at the disease focus, is significantly 
5 reduced, such as a reduction of at least 20%. 

33. An IL5 analogue which is derived from an animal IL5 poly- 
peptide wherein is introduced a modification which has as a 
result that immunization of the animal with the analogue in- 

-0 duces production of antibodies against the IL5 polypeptide. 

34. An IL5 analogue according to claim 33, wherein the modifi- 
cation is as defined in any one of claims 1-22. 

5 35. An immunogenic composition comprising an immunogenically 
effective amount of an IL5 polypeptide autologous in an ani- 
mal, said IL5 polypeptide being formulated together with an 
immunologically acceptable adjuvant so as to break the ani- 
mal's autotolerance towards the IL5 polypeptide, the composi- 
20 tion further comprising a pharmaceutical^ and immunologically 
acceptable carrier and/or vehicle. 

3 6. An immunogenic composition comprising an immunogenically 
effective amount of an IL5 analogue according to claim 33 or 
25 34, the composition further comprising a pharmaceutical^ and 
immunologically acceptable carrier and/or vehicle and option- 
ally an adjuvant. 

37. An immunogenic composition according to Claim 35 or 36, 
30 wherein the adjuvant is selected from the group consisting of 

the adjuvants of claim 22. 

38. A nucleic acid fragment which encodes an IL5 analogue ac- 
cording to claim 33 or 34. 



35 



39.. A vector carrying the nucleic acid fragment according to 
claim 38. 
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40. The vector according to claim 39 which is capable of 
autonomous replication. 

41. The vector according to claim 39 or 40 which is selected 
5 from the group consisting of a plasmid, a phage, a cosmid, a 

mini-chromosome, and a virus. 

42. The vector according to any one of claims 39-41, compri- 
sing, in the 5'->3' direction and in operable linkage, a pro- 

10 moter for driving expression of the nucleic acid fragment ac- 
cording to claim 38, optionally a nucleic acid sequence enco- 
ding a leader peptide enabling secretion of or integration 
into the membrane of the polypeptide fragment, the nucleic 
acid fragment according to claim 38, and optionally a termina- 
ls tor. 

43. The vector according to any one of claims 39-42 which, 
when introduced into a host cell, is integrated in the host 
cell genome. 

20 

44. The vector according to any one of claims 39-42 which, 
when introduced into a host cell, is not capable of being in- 
tegrated in the host cell genome. 

25 45. The vector according to any one of claims 39-44, wherein 
the promoter drives expression in a eukaryotic cell and/or in 
a prokaryotic cell. 

4 6. A transformed cell carrying the vector of any one of 
30 claims 39-45. 

47. The transformed cell according to claim 4 6 which is capa- 
ble of replicating the nucleic acid fragment according to 
claim 38. 



35 



48. The transformed cell according to claim 47, which is a mi- 
croorganism selected from a bacterium, a yeast, a protozoan, 
or a cell derived from a multicellular organism selected from 
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a fungus, an insect cell such as an S 2 or an SF cell, a plant 
cell, and a mammalian cell. 

49. The transformed cell according to claim 48 which is a bac- 
terium of the genus Escherichia, Bacillus, Salmonella, or My- 
cobacterium. 

50. The transformed cell according to claim 52, which is se- 



lected from the group consisting of an E. coli cell, and a 
non-pathogenic Mycobacterium cell such as M. bovis BCG. 

51. The transformed cell according to any one of claims 46-50, 
which expresses the nucleic acid fragment according to claim 
38. 

52. The transformed cell according to claim 55, which secretes 
or carries on its surface, the IL5 analogue according to claim 
33 or 34. 

0 53. The method according to any one of claims 1-20, wherein 
presentation to the immune system is effected by administering 
a non-pathogenic microorganism or virus which is carrying a 
nucleic acid fragment which encodes and expresses the IL5 
polypeptide or analogue. 

5 

54. The method according to claim 53, wherein the virus is a 
non-virulent pox virus such as a vaccinia virus. 

55. The method according to claim 54, wherein the microorga- 
0 nism is a bacterium, such as a bacterium defined in claim 49 

or 50. 

56. The method according to any one of claims 53-55, wherein 
the non-pathogenic microorganism or virus is administered one 

5 single time to the animal. 



57. A composition for inducing production of antibodies 
against IL5, the composition comprising 



0 
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a nucleic acid fragment according to claim 38 or a vector 
according to any one of claims 39-45, and 

a pharmaceutical^ and immunologically acceptable carrier 
and/or vehicle and/or adjuvant. 

58. The composition according to claim 57, wherein the nucleic 
acid fragment is formulated according to claim 28 or 30. 

59. A stable cell line which carries the vector according to 
any one of claims 39-45 and which expresses the nucleic acid 
fragment according to claim 38, and which optionally secretes 
or carries the IL5 analogue according to claim 33 or 34 on its 
surface. 

15 60. A method for the preparation of the cell according to any 
one of claims 46-52, the method comprising transforming a host 
cell with the nucleic acid fragment according to claim 38 or 
with the vector according to any one of claims 39-45. 

20 61. A method for the identification of a modified IL5 polypep- 
tide which is capable of inducing antibodies against unmodi- 
fied IL5 in an animal species where the unmodified IL5 poly- 
peptide is a self-protein, the method comprising 

25 - preparing, by means of peptide synthesis or genetic engi- 
neering techniques, a set of mutually distinct modified 
IL5 polypeptides wherein amino acids have been added to, 
inserted in, deleted from, or substituted into the amino 
acid sequence of an IL5 polypeptide of the animal species 

30 thereby giving rise to amino acid sequences in the set 

which comprise T-cell epitopes which are foreign to the 
animal species, or preparing a set of nucleic acid frag- 
ments encoding the set of mutually distinct modified IL5 
polypeptides, 

35 - testing members of the set for their ability to induce 
production of antibodies by the animal species against 
the unmodified IL5, and 



WO 00/65058 ^ PCT/DK00/00205 

107 

identifying and optionally isolating the member (s) of the 
set which significantly induces antibody production 
against unmodified IL5 in the animal species, or identi- 
fying and optionally isolating the polypeptide expression 
5 products encoded by embers of the set of nucleic acid 

fragments which significantly induces antibody production 
against unmodified IL5 in the animal species. 

62. A method for the preparation of an immunogenic composition 
10 comprising at least one modified IL5 polypeptide which is ca- 
pable of inducing antibodies against unmodified IL5 in an ani- 
mal species where the unmodified IL5 polypeptide is a self- 
protein, the method comprising 

15 - preparing, by means of peptide synthesis or genetic engi- 
neering techniques, a set of mutually distinct modified 
IL5 polypeptides wherein amino acids have been added to, 
inserted in, deleted from, or substituted into the amino 
acid sequence of an IL5 polypeptide of the animal species 

20 thereby giving rise to amino acid sequences in the set 

comprising T-cell epitopes which are foreign to the ani- 
mal, 

testing members of the set for their ability to induce 
production of antibodies by the animal species against 

25 the unmodified IL5, and 

admixing the member (s) of the set which significantly 
induces production of antibodies in the animal species 
which are reactive with IL5 with a pharmaceutical^ and 
immunologically acceptable carrier and/or vehicle, op- 

30 tionally in combination with at least one pharmaceuti- 

cal^ and immunologically acceptable adjuvant. 

63. The method according to claim 61 or 62, wherein prepara- 
tion of the members of the set comprises preparation of mutu- 
35 ally distinct nucleic acid sequences, each sequence being a 
nucleic acid sequence according to claim 38, insertion of the 
nucleic acid sequences into appropriate expression vectors, 
transformation of suitable host cells with the vectors, and 
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expression of the nucleic acid sequences, optionally followed 
by isolation of the expression products. 

64. The method according to claim 63, wherein the preparation 
5 of the nucleic acid sequences and/or the vectors is achieved 

by the aid of a molecular amplification technique such as PCR, 
or by the aid of nucleic acid synthesis. 

65. Use of IL5 or a subsequence thereof for the preparation of 
10 an immunogenic composition comprising an adjuvant for down- 
regulating IL5 activity in an animal. 

66. Use of IL5 or a subsequence thereof for the preparation of 
an immunogenic composition comprising an adjuvant for the 

15 treatment, prophylaxis or amelioration of asthma or other 
chronic allergic conditions. 

67. Use of an IL5 analogue for the preparation of an immuno- 
genic composition optionally comprising an adjuvant for down- 

20 regulating IL5 activity in an animal. 

68. Use of an IL5 analogue for the preparation of an immuno- 
genic composition optionally comprising an adjuvant for the 
treatment, prophylaxis or amelioration of asthma or other 

25 chronic allergic conditions. 
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